cardiac and skeletal muscles. Am. J. Physiol. 217(3) : 686-693.
1969. -The experiments were directed at the elucidation of the wellestablished observation that in fasted animals cardiac glycogen increases, whereas fairly constant levels are maintained in skeletal muscle. Cardiac and gastrocnemius muscles of fed and of fasted rats were compared with regard to enzyme activities and concentrations of regulatory metabolites.
In the heart, total phosphorylase and UDPG-glycogen transglucosylase activities were not affected by fasting, but the G-6-P-dependent form of transglucosylase increased. There was a concomitant rise in G-6-P and citrate, a fall in AMP, with no changes in UDPG, ATP, and ADP levels. All the observed changes are considered to promote glycogenesis. In gastrocnemius, fasting caused some decrease in phosphorylase, but transglucosylase activity and concentrations of regulators were not affected.
Compared to gastrocnemius, the heart was much more responsive to the citrate-increasing effects of fatty acids, growth hormone, and fluoroacetate, especially after hypophysectomy. Furthermore, the increase in citrate appears to correlate with the elevation of tissue glycogen levels induced by these agents. A 12-ml aliquot of the extract was flash evaporated free of isooctane at 40 C. To the flask containing the residue, 1 ml of isooctane and 1.5 ml of the thiourea color reagent were added. The mixture was shaken as prescribed and the color density of the aqueous layer was determined in a l-ml cuvette. 
RESULTS
Effects of fasting and of hypophysectomy on phosphorylase activities in rat muscles. While fasting does not appear to affect a or a + b activities of the heart, it does induce significant decreases in both types of activity in skeletal muscle. Hypophysectomy does not seem to induce changes in the total phosphorylase activities of either type of muscle, but it does cause a significant lowering of phosphorylase a activities in both heart and gastrocnemius (Table  1) . Fasting and UDPG-glycogen transglucosylase activities. While the total or I + D activity of the heart stays unaffected by fasting, the I form undergoes significant decrease, with a corresponding increase in the D form. While a similar tendency may be detected in the case of gastrocnemius muscle, the data do not allow a conclusive statement on account of their great variability (Table 2 ). E$ect of fasting on UDPG concentrations in rat heart and gastrocnemius muscles. A tendency toward an increase of UDPG in the heart and a decrease in skeletal muscle as a result of fasting is noticeable but the changes are not statistically significant (Table 3) . Fasting and G-6-P levels in rat muscle. The G-6-P content of the heart is increased by about 80 % as a result of fasting while the concentration in gastrocnemius muscle undergoes cant elevation; however, whereas the cardiac concentrano significant change (Table  3) . tion shows an increment of about 200 % over the controls, Effects of fasting and of fat diet on citrate levels in rat heart the value for gastrocnemius muscle increases by 36 %. and gastrocnemius muscles. As shown in Table 4 (Table 8) . Efect of fasting on adenine nucleotide levels in rat muscles. The only significant change noticeable in this case is a fall in cardiac AMP levels in the fasted state (Table  9) . I Abbreviations as in Table 1. DISCUSSION considerations are also valid in connection with our data relating to intact animals (Table  9 ) which show AMP levels ranging from 0.2 to 0.4 pmole/g muscle, approximately equivalent to concentrations of 2.5-6 X 10D4 M, calculated on the basis of a water content of 80 %I for muscle.
Therefore, the relevance of our data to muscle glycogen levels may be summarized as follows. a) Since AMP levels in the heart are approximately twice those in the gastrocnemius, the nucleotide may be more effective as a controlling factor in the case of the heart. 6) The fall in cardiac ALMP concentrations in the fasted state may be looked upon as a factor in favor of glycogen accumulation, since it indicates a decreased activation of phosphorylase b, and a diminished counteraction to ATP inhibition of the enzyme.
c) The increase of cardiac G-6-P levels induced by fasting (Table  3) also works toward accumulation of glycogen levels by inhibiting the AMP activation of phosphorylase 6.
A relatively greater decrease in the phosphorylase activity of the heart with respect to the gastrocnemius, in the fasted state, could be postulated as one of the mechanisms whereby fasting could induce a rise in cardiac glycogen levels, with no substantial change in skeletal muscle. At first inspection, our data (Table  1) do not appear to bear out this hypothesis: cardiac phosphorylase levels stay essentially unaltered, while activities in the gastrocnemius undergo significant decreases as a result of fasting. However, as Morgan and Parmeggiani have pointed out, the activity of this enzyme may be regulated by a number of factors present in muscle, notably by G-6-P, AMP, and ATP (30, 31) . A ccording to these authors, the intracellular concentration of AMP in the isolated perfused rat heart (2 X 10"' M) is well above the K, value of 5 X 10V5 M (9) for AMP activation of phosphorylase b, and such activation is subject to inhibition by G-6-P and ATP. These It may also be noted that the total phosphorylase activity in the heart is approximately one (Table  7) , it is also apparent that the heart is much more sensitive in its response to the chemical, as may be judged from a heart to gastrocnemius ratio of 132/26 in percent increment of citrate levels. The con- 
